lengths. This response, which is mostly consistent across the models we analized, is tied to the 21 difference between precipitation intensity responding to increases in local humidity 
Introduction

33
One of the greatest concerns regarding the effects of climate change on human consequence, global mean precipitation also tends to increase roughly by the same amount.
101
This has been found in most GCM projections, as illustrated in the examples of Figure 1 . greater water-holding capacity of the atmosphere that counterbalances a decrease in monsoon 135 circulation strength (IPCC 2013).
136
As already mentioned, these broad scale change patterns have been confirmed by 137 different generations of GCM projections, and thus appear to be robust model-derived signals.
138
On the other hand, high resolution RCM experiments have shown that local forcings 2017). As a result of all these processes it is thus possible that the "rich get richer, poor get 152 poorer" patterns might be significantly modified as we move to substantially higher resolution 153 models.
154
On the other hand, the question could be posed: "How richer will the rich get and how 155 poorer will the poor get?". This question depends more on the modifications of the 
172
The farther the time slice is in the future, the greater the warming (up to a maximum of about 173 4 °C in 2071-2100). The variable shown, which we refer to as PDF, is the frequency of 174 occurrence of precipitation events within a certain interval (bin) of intensity normalized by the 175 total number of days, including non-precipitating days, where a day is considered to be rainy 176 if the daily precipitation intensity is above 1 mm/day (as in Giorgi et al. 2014b ). Given the 177 logarithmic scale of the frequency of occurrence, in order to better illustrate changes in 178 frequencies, the figure reports the ratio of the frequency of occurrence for a given bin in a ii) A decrease (ratio < 1) in the frequency of light to medium precipitation events up to 205 a certain intensity threshold. In the models we analyzed, when taken over large areas, this iv) The occurrence in the future time slices of events with intensity well beyond the 219 maximum found in the reference period. These are illustrated by the prescribed value of 10 220 when events occurred for a given bin in the future time slice, but not in the reference one. One 221 could thus interpret these as occurrences of "unprecedented" events. as the level of warming increases, and are generally more pronounced over tropical than 224 extratropical areas (and over land than ocean regions, which we did not show for brevity).
225
Although the results in Figures 3 and 4 are obtained from one model, they are 226 qualitatively consistent with those we found for other CMIP5 GCMs (not shown for brevity).
227
We also carried out the same type of analysis for a high resolution RCM projection (12 km analysis, due to the high uncertainty in precipitation observations (e.g. Herold et al. 2017 ).
290
An explanation for the hydroclimatic response to global warming illustrated in Figure   291 7 is related to the fact that, on the one hand, the mean global precipitation change roughly . Therefore the increase in precipitation intensity can be expected to be larger than the 299 increase in mean precipitation, which implies a decrease in precipitation frequency.
300
To illustrate this point, In fact, the increase in 95th percentile for the ensemble model average is lower than the 330 increase in SDII, and this is because in some models the threshold intensity in Figures 3-6,   331 where the sign of the change turns from negative to positive, lies beyond the 95th percentile.
332
When only land areas between 60 o S and 60 o N are taken into account (bottom panel in Table   333 1), the changes are generally in line with the global ones, except for the CNRM model. Over 334 land areas we also find changes in the highest percentiles of magnitude mostly greater than 335 over the globe (and thus over oceans).
336
We can thus conclude that the shift to a regime of more intense but less frequent 337 events in warmer conditions is due to the fact that precipitation intensity, especially for 338 intense events (beyond the 95th percentile), responds at the local level primarily to the Cl-Cl-339 driven increase of water vapor amounts, while mean precipitation responds to a slower 340 evaporation process, driving a decrease in precipitation frequency. Noticeably, the MIROC 341 experiment does not appear to follow this response, i.e. in this model the increase in mean 342 precipitation appears to be driven by an increase in the number of light precipitation events.
343
While the data of Table 1 
Some consequences of the hydroclimatic response to global warming
351
What are the consequences of the "more intense, less frequent" event response to 352 global warming illustrated in Figure 7 ? Obviously there can be many of them, but here we 353 want to provide a few illustrative examples of relevance for impact applications. hereafter referred to as GCR18) we introduced a new index called the Cumulative
360
Hydroclimatic Stress Index, or CHS. In GCR18, the CHS was calculated for two types of 361 extreme events, the 99.9th percentile of the daily precipitation distribution (or R99.9) and the 362 occurrence of at least three consecutive months experiencing a precipitation deficit of 363 magnitude greater than 25% of the precipitation climatology for that months (or D25). Both of 364 these metrics thus refer to extremely wet and dry events which can be expected to produce 365 significant damage (see GCR18).
366
Taking as an example the R99.9, the CHS essentially cumulates the excess 367 precipitation above the 99.9th percentile threshold calculated for a given reference period (e.g.
368
1981-2010). Hence, the assumption is that the potential stress associated with these extremes 369 is proportional to the excess precipitation above the 99.9 percentile of the distribution. GCR18 population values. The details of these calculations can be found in GCR18.
382
The main results of GCR18 are summarized in Figures 8 and 9 , which present maps of 
Impact on interannual variability.
423
The interannual variability of precipitation is a key factor affecting many aspects of 
433
On the other hand, the occurrence of longer dry spells, intensified by higher temperatures and 434 lower soil moisture amounts, might be expected to amplify dry seasons, while the increase in 435 the intensity of sequences of wet events might lead to amplified wet seasons. As a result, it 436 can be expected that the regime response of Figure 7 might lead to an increase in precipitation 437 interannual variability.
438
To verify this hypothesis, we calculated for the GCM ensemble of Giorgi et al.
439
(2014b) the change in precipitation interannual variability between future and present day 30- which adds robustness to this conclusion. statistics can lead to changes in the potential predictability of precipitation.
479
One of the benchmark metrics that is most often used to assess the skill of a prediction 480 system is persistence (Warner 2010 given weather condition at a time t+T is the same as that at time t. In other words, when 482 applied for example to daily precipitation, it assumes that, for a lead time of N days, if day i is 483 wet (dry), day i + N, will also be wet (dry). The skill of a forecast system is then measured by 484 how much the forecast improves upon persistence. Therefore, persistence can be considered 485 as a "minimum potential predictability". and then averaged over all land areas, is presented in Figure 11 , noting that the persistence 491 forecast only concerns the occurrence of precipitation and not the amount. lags. This can be mostly attributed to the increase in mean dry spell length found in section 2.
504
For a lag time of 1 day, the successfull persistence forecast in the model ensemble increases 
